With a gross national income of US$380 per capita in 2005, Mali is one of the poorest and least developed countries in the world. 1 Seventy percent of the population is rural. In 2001, as many as 80% of women had no education, 43% were in polygamous unions and just 4% had access to newspapers, television or radio. Additionally, only about one-half of women had consulted a health professional at least once during their last pregnancy. 2 The country's total fertility rate (TFR) of 6.8 births per woman has remained fairly stable over the past decade and is one of the highest in Africa. 2 With an infant mortality rate of 120 deaths per 1,000 live births in 2005 and a maternal mortality ratio of 1,200 deaths per 100,000 births in 2000, the country faces significant maternal and child health challenges. 3 Family planning was introduced in Mali in the late 1960s. In 1967, the Association Malienne pour la Promotion et la Protection de la Famille began a small family planning pilot project in the capital city, Bamako. However, the government of Mali did not establish an official family planning policy until 1972, when a decree authorizing voluntary birth regulation was issued. 4 Between 1972 and 1990, family planning services were limited to Bamako and other major urban areas. In 1990, however, the government embarked on a family planning promotion campaign. 5 Nationwide campaigns to promote family planning have continued since then. Despite these efforts, contraceptive use in Mali is still very low. For example, the pill, which is the most widely adopted method, is used by only 3% of women in union. Yet, by 2001, 76% of women knew of a modern method of contraception and nearly 29% were considered to have an unmet need for family planning. 2 In addition to reporting Mali's high TFR, the 2001 Demographic and Health Survey (DHS) indicates that only 22% of women in Mali reported an ideal family size of four or fewer children. 2 In light of the widespread desire for large families and other common pronatalist attitudes, understanding why individuals who practice family planning choose to do so is an important area of research. Additionally, understanding the extent to which a pronatalist environment inhibits adoption of contraceptives is critical in efforts to promote family planning in Mali and other low-prevalence countries.
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There is increased interest in exploring the importance of the environment in health behavior changes. Research on this topic generally seeks to look at the relative influences on health behavior of characteristics of the individuals in a community and the environment in which these individuals reside.
A number of theories have been presented to explain contraceptive use and fertility regulation in general. In particular, the diffusion of innovations theory has been used to help explain the adoption of family planning in lowprevalence settings. According to the theory, adoption of an idea at the societal level follows a bell-shaped curve. Different types of adopters dominate at different stages of the diffusion curve: Innovators are considered to be the first 3% of adopters, early adopters are the next 14%, early majority adopters are the next 34%, late majority adopters are the next 34% and laggards are the last 16%. Individuals in each of these categories have different characteristics-for example, earlier adopters are more open to change than later adopters. The theory posits that at the individual level, adoption of a behavior begins with acquiring knowledge about it, followed by developing a positive attitude toward it, making the decision, implementing it, and finally by confirming or maintaining the behavior. 6 Research has shown that family planning adopters tend to be more educated than nonadopters. [7] [8] [9] [10] [11] [12] Women in urban areas have been more likely to adopt contraceptives than women in rural areas. 10, 13, 14 Although some studies have found no association between contraceptive use and employment, 10, 14 others have found that women working outside the home are more likely to report use than those who do not. 8, 15 Higher socioeconomic status also has been related to adoption of a modern method. 7, 15 Other research has shown that number of children ever born, 16 discussion of family planning with a partner, 10, 13, 17, 18 approval of family planning use 14, 18 and desire for no more children 9, 17, 19 are associated with higher odds of contraceptive use. Findings on whether ideal family size and family planning use are associated have been mixed. 14, 19 Some studies have shown that the intensity of media exposure does not affect contraceptive use. 16 However, the majority have demonstrated a positive influence of media and other communication activities on the adoption of contraceptive methods. 7, 11, 13 Although there has been significant research on the effect of individual characteristics on contraceptive use, few studies have directly explored the association between fertility-related norms and contraceptive use. The interaction between individual and normative factors also has not been explored. Norms have been defined as "codes of conduct that either prescribe or proscribe behavior that members of a group can enact." 20 Norms may refer either to what most people do (descriptive) or what people think is acceptable behavior (injunctive).
Research on the influence of norms on contraceptive use is particularly rare in such low-prevalence countries as Mali. In these countries, pronatalist attitudes are common and nonuse of a modern method is the norm. However, even in low-prevalence settings, contraceptive use varies by region and subculture. Analyzing the effect of norms on contraceptive use in such settings is possible if prevalence varies between communities and a common set of values within communities can reasonably be assumed. For example, Kincaid describes how social norms can "influence behavior within relatively bounded local subgroups of a social system rather than the system as a whole." 21 According to this theory, members of the minority subgroup on the edges of the formed boundaries can influence nonadopters in the majority by slowly expanding the boundaries of the minority group and eventually obtaining majority status.
This article explores the different roles that individual and normative factors play in the adoption of modern contraceptives in Mali. In particular, this research seeks to examine individual-level factors associated with contraceptive use among women in union; the community norms associated with contraceptive use; whether community norms have an effect on use of contraceptives, above and beyond women's individual-level characteristics; and whether differences in contraceptive use between communities remain even after the selected individual and community normative factors have been accounted for.
DATA AND METHODS
This study uses data from the 2001 Mali DHS. The study assumes that a cluster is a community of people who are likely to share common values; it is therefore used as the unit of analysis for the normative environment. Because the survey does not include questions on individual perceptions of community norms, descriptive norms indicating collective behavior and attitudes derived from aggregating individual reports are used.
The data were collected between January and May 2001. Multistage sampling drew 403 clusters from which 12,617 households were successfully selected. The number of women in each cluster ranged from eight to 56. The refusal rate was 13% in urban areas and 11% in rural areas. All consenting women aged 15-49 in each household were interviewed, for a total sample of 12,849. Eighty-three percent of these women were in union, with 82% married and 1% cohabiting. Since women who were not married or cohabiting were not asked any questions on partner characteristics, this analysis includes only women in union at the time of the survey.
There has been concern that estimating population averages using a few sampled individuals could lead to biased estimates. 22 Other errors inherent to small samples also are possible. Using DHS data from Mali and 15 other SubSaharan countries, Kravdal showed that using cluster sizes of at least 25 people produced biases in the average education level of not higher than 10%. A much lower level of bias was observed for averages based on larger clusters. 23 For this paper, we first conducted analyses with all 403 clusters and then with only those clusters that had at least 25 individuals. We present results from the subsample of 7,671 women who were residing in the 230 clusters with at least 25 women. The cluster averages for this subsample are more likely to reflect the actual population than the averages from the full sample. The subsample presented here showed lower between-cluster variances and higher covariate standard errors than the full sample. This subsam-Volume 34, Number 2, June 2008 based on whether a woman thought her husband or partner approved of family planning. A dichotomous variable indicated whether a woman had talked to her husband or partner about family planning in the past year. Discussion of family planning with other individuals in the past six months was also a dichotomous variable. Exposure to family planning messages was defined as being able to recall a family planning message heard or seen on radio, television or in the newspapers within the past six months, or as having received information through a visit from an outreach worker or a visit to a health facility.
•Community-level variables. The community-level or normative variables examined in this study are proportions or means in the woman's cluster of residence. These variables include the proportion of women desiring a small family size (defined as wanting a family of four or fewer children), the mean number of births per woman in the woman's cluster of residence, the proportion of women who were exposed to a family planning message in the past six months, the proportion of women who approved of family planning and the proportion of women with access to piped water. The latter was defined as either having water piped into one's dwelling, having water piped into one's yard or plot or having access to a public tap. The proportion of women in a cluster who reported discussing family planning with a partner within the past year was correlated with the proportion exposed to a family planning message and was therefore dropped from the models. We chose to retain the proportion of women exposed to family planning messages because we were interested in examining whether differences in community exposure had made a difference in individual use.
To avoid overlap of measures between the two levels of analysis, community-level variables were derived using nonself means or proportions. Each woman was assigned a value representing the average response of all other respondents in her cluster.
Analysis
Analyses were performed in three steps. First, we calculated descriptive statistics. We then performed bivariate and multivariate analyses to identify associations between contraceptive use and individual-and community-level factors. All analyses were conducted using STATA version 10 and were adjusted for sampling design by including the sampling weights. Multilevel modeling techniques were used to analyze the data. Multilevel modeling provides estimates of the unexplained variance in the outcome that is due to unobserved community factors, generally known as the random effect. 25, 26 Accordingly, all models include a random intercept at the cluster level to capture heterogeneity among clusters. These models assume that within each cluster, contraceptive use follows a binomial distribution. Further, they assume that the cluster means themselves vary according to a normal distribution with a mean (random intercept) and a variance (t 2 ). In other words, they assume that the average in each community differs on the basis of community charple also had a lower proportion of women in union who were using a modern method (5% vs. 7%), a higher proportion of women with no education (88% vs. 84%), a higher proportion of rural residents (92% vs. 76%) and a lower proportion of women who had been exposed to a family planning message (53% vs. 56%) than the full sample. However, many of the coefficients from the multivariate models for the two samples were similar, although the standard errors differed.
Variables
The dependent variable was current use of a modern contraceptive method. Use of a modern method was classified as a dichotomous variable (yes/no). Women were designated as users if they reported use of the pill, the IUD, injections, the diaphragm, female sterilization, the male or female condom, implants, spermicide or the lactational amenorrhea method. All other individuals were classified as nonusers of modern contraception.
Several variables that have been associated with contraceptive use in the literature were included as independent variables. They can be categorized into two sets: individual-level variables and community-level variables.
•Individual-level variables. Individual-level variables in this analysis represent characteristics specific to a woman and her husband or partner. The woman-specific variables examined were age, education, religion, urban or rural residence, region, ethnicity, work outside the home, socioeconomic status, approval of family planning, discussion of family planning with husband or partner, discussion of family planning with people other than the husband or partner and exposure to family planning messages.
Partner-specific variables included are education and approval of family planning. A woman's age was correlated with the number of births and partner's age at a level higher than 0.6. We therefore dropped these two variables and retained woman's age in the model. The decision of which correlated variables to drop was based on the fact that age is important for many reproductive health outcomes, as well as on our interest in examining the influence of age on contraceptive use.
The women were divided into five-year age-groups from 15-19 to 45-49. Socioeconomic status was examined using DHS wealth index scores calculated by weighting and aggregating household assets and normalizing the distribution of the obtained values; these scores are then divided into quintiles. 24 Women's and partner's education levels were categorized as no education, primary education, or secondary or higher education. The administrative regions of Mali were reclassified as Bamako, Kayes, Koulikoro, Sikasso, Ségou and Northern (Mopti, Tombouctou, Gao and Kidal, which are geographically contiguous and were grouped because of their small sample sizes, particularly for contraceptive users). A woman's approval of family planning was analyzed as a categorical variable: whether the woman approved, did not approve or was not sure if she approved. Partner's approval was als residing in the same environment.
Multivariate analyses were conducted using the generalized linear latent and mixed models procedures in STATA, specifying the adaptive quadrature option. 27 Adaptive quadrature improves the estimates and works well with samples made up of small clusters. 28 Only variables that were significant at the 10% level in the bivariate analysis were included in subsequent steps. As a result, religion (Muslim or other) and ethnicity were excluded from multivariate analysis. Four models were estimated in the multivariate analysis. The first, unconditional model included no variables and specified only the random intercept. This model presents the total variance in modern method use among clusters. The second model adds individual-level variables to the unconditional model. The third model adds community-level (but not individual) *The final model is specified as
where P(Y ij ) represents the log odds of women (i) in cluster (j) using a modern method, xij represents the individual-level covariates, zij represents the normative factors and Ψ represents the random intercept, which has a variance t 2 .
acteristics. The variation in random intercepts is captured as the random effect. A significant random effect indicates unexplained heterogeneity between clusters after other factors in the model are accounted for.* Multilevel modeling techniques are particularly suited for this kind of analysis. These techniques provide a systematic way of analyzing the influence of factors at different levels on the outcome variable. Such techniques also provide a way to account for similarities among individu- factors, while the fourth model adds both the individual and community factors. In addition to the estimate of the variance of the random intercept, the models also include intraclass correlation coefficients. While the variance of the intercept is a reflection of the heterogeneity between clusters, the intracluster coefficients represent the ratio of the between-cluster variance to the total variance and is a reflection of the level of homogeneity within a cluster. A low intracluster coefficient indicates that a high portion of the variance is due to within-cluster variation. The ratio of the random intercept variance to its standard error can be used as a test of the significance of the between-cluster variance. A ratio that is at least -2 or +2 is considered significant. As a result of including the random intercept, findings from these models represent the association between covariates conditional on the cluster.
RESULTS

Individual-Level Characteristics
Of all women in union, 75% knew of a modern contraceptive method, but only 5% were using one at the time of the survey ( Table 1 ). The pill was the most commonly used method (1.8% of women), followed by injectables (1.7%) and lactational amenorrhea (1.4%); each other modern method was used by fewer than 1% of women (not shown). The majority of women had no education (88%), were Muslim (93%) and lived in rural areas (92%). Eighty-four percent of women were married to men with no education. Two-thirds of the women reported working outside the home, with most working in sales or agriculture (not shown). Almost half (45%) of the women had had five or more births. Most women (61%) approved of family planning. Forty-one percent of women did not know if their partner approved of family planning, and close to one-third thought that their husband or partner disapproved. A majority (73%) had not discussed family planning with their partner in the past year or with any other person in the past six months (76%). Nearly 53% of women reported being exposed to a family planning message through radio, television or newspapers or by talking to a health worker. The radio was the most commonly reported medium for family planning information (48%; not shown), followed by television (21%) and visits to a health facility (18%). Only 6% of women reported getting family planning information from the newspaper and fewer than 10% had received a message through a home visit from an outreach worker. Seventy percent of nonusers reported not knowing a source for family planning methods.
Community-Level Characteristics
The data demonstrated significant variations in the normative environment of the respondents ( Table 2 , page 83). For example, the proportion of women in each cluster using a modern method was 0-38%. The proportion of women with an ideal family size of four or fewer children was 0-64%, while the mean number of live births ranged from 2.3 to 6.7. The range of women reporting exposure to a family planning message, approval of family planning or access to piped water was 0-1%. As indicated by the standard deviations in Table 2 , there was significant variation between clusters on these community normative factors.
Bivariate Analysis
•Demographic characteristics. Four percent of women in the lowest wealth quintile reported use of a modern contraceptive; this was true for 19% of those in the highest quintile (Table 3 , page 83). The proportion of women using a modern method increased with each education level, and was five times as high among women with at least a secondary education as among women with no education. Four percent of women married to men with no education reported using a modern method, while 19% of those married to man with a secondary education did so. No differences in use were observed by religion; however, use of modern methods did vary by region, ranging from 3% of women in Kayes to 21% of those in Bamako. Additionally, the proportion of urban women using a modern method was four times that of rural women (17% vs. 4%). The percentage of women practicing contraception was highest among the Tamacheck, but varied little among the other ethnic groups. Finally, 4% of nonworking women and 6% of those working outside the home were using a modern method.
•Family planning approval, discussion and exposure. The proportion of women using a modern method was 8% among those approving of family planning and 2% among those who did not approve. Similarly, the proportion of women using modern methods was more than three times as high among those who thought their partner approved as among those who believed he did not approve (13% vs. 4%). Additionally, 3% of women who had not discussed family planning with a partner in the past year were using a modern method, compared with 13% of those who had. Further, the proportion of women using a method was four times as high among those who had been exposed to a family planning message as among those who had not (8% vs. 2%).
Multivariate Analysis
Model 1 indicates a random intercept variance of 0.99 (standard error, 0.20; Table 4 ). In other words, we estimate that a normally distributed random intercept of contraceptive use has a variance of 0.99 and is significant. However, given that no variables were included, the between-cluster differences in this model could be due to either the observed individual or normative factors or to other unmeasured community factors.
After individual-level variables were controlled for (Model 2), women who worked outside the home were significantly more likely to use a modern method than those who did not (odds ratio, 1.4) and women in the highest wealth quintile were more likely to adopt a method than those in the lowest quintile (2.7). Women aged 25 or older were more likely to use a method than those aged 15-19 (1.8-3.1); there was no difference observed between those aged 15-19 and those aged 20-24. Other factors associated with higher odds of use were family planning approval of the woman (2.2) or her partner (2.1), recent discussion of family planning with partner (2.2) or others (1.4) and exposure to family planning messages (1.6). Although there was no significant difference in use by the woman's education, the odds of use among women whose partner had a primary education and those whose partner had a secondary education were significantly higher than they were among women with uneducated partners (1.5 and 1.8, respectively). The inclusion of individual-level factors reduces the random intercept variance to 0.52, which is also significant, indicating that although some of the between-cluster differences are attributable to individual characteristics, unexplained variation between clusters remains.
Model 3 shows that, after adjustment for other normative variables, residence in a community with a higher mean number of births was associated with lower odds of modern method use than residence in communities with lower mean numbers of births (odds ratio, 0.7). Residing in a community with a higher proportion of women reporting exposure to a family planning message in the past six months was associated with higher odds of use (5.5). However, the odds of use did not rise with the proportion of women in a community approving of family planning, the proportion desiring a small family or the proportion with access to piped water. Nevertheless, adding the community normative factors to the unconditional model reduced the variance of the random intercept from 0.99 to 0.56. Thus, these community normative factors explained some, but not all, of the differences between clusters.
In the final model, which included all variables, the effect of the community variables was largely eliminated, but Volume 34, Number 2, June 2008 a family planning message within the past six months were significantly more likely to be using a modern method than those who did not recall such a message (1.5). Women whose partner had primary schooling or a secondary or higher education were more likely to report contraceptive use than those whose partner had no education (1.6 and 1.8, respectively). Although women who perceived that their husband approved of family planning were more likely to use a method than those who believed he did not (2.1), there was no difference in use between women who were unsure of their partner's attitudes and those who reported partner disapproval.
Among the community factors, only the mean number of births retained even marginal significance (p=.09). Conassociations between contraceptive use and individual characteristics generally remained similar. In a given cluster, women who were at least 25 years old were significantly more likely to use a modern method than those who were 15-19 years old (odds ratios, 1.8-3.3). Only women in the highest wealth quintile had significantly higher odds of method use than those in the lowest quintile (2.5). Among respondents who approved of family planning, the odds of modern contraceptive use were 2.2 times as high as the odds among those who did not approve, and the odds were significantly higher among those who had recently discussed family planning with their partner or other persons than among those who had not (2.3 and 1.4, respectively) . Women who reported hearing trolling for community-level variables made little difference in the associations between most individual-level variables and contraceptive use; the exception was work status, which lost significance. The variance of the random intercept remained significant, indicating heterogeneity across clusters even after the individual and community normative factors were accounted for. We conclude, therefore, that there are unobserved community characteristics that are associated with a woman's use of a modern method.
DISCUSSION
This study showed that spousal discussion about contraception and the woman's approval of family planning had strong associations with use of modern contraceptives. In addition, women were more likely to use a modern method if they believed their partner approved. Interestingly, no significant differences were observed between women in Bamako (the capital city) and those in other regions. As in other research, 7, 11, 13 even after all other individual-and community-level variables were taken into account, exposure to family planning messages was still associated with modern contraceptive use. Our findings differ somewhat from those of several studies that have linked increased levels of education to increased contraceptive use. 8, 10 Although partner's education increased the likelihood of use, a woman's education level was not associated with adoption of a method. It is not clear why education does not have a significant association among the Malian women in our sample; it is possible that pronatalist norms are so entrenched in Mali that even educated women do not find value in using a method before they obtain their desired family size.
Although some community factors were associated with family planning use in the community-only model, none were significant after we controlled for individual-level variables. However, the change in the variance of the random intercept in that model suggests that the community factors did contribute to the variance between clusters. The lack of direct association between contraceptive use and community variables in the full model could be explained in part by the diffusion of innovations theory. Given the low contraceptive prevalence in Mali, one can argue that modern family planning methods are still an innovation, and that the small number of women using modern contraceptives may not yet be sufficient to influence the rest.
Overall, the study found significant variation in use between clusters even after several individual and community normative variables were controlled for. This finding points to the influence of unobserved community characteristics and is consistent with other research indicating that a woman's environment affects whether she adopts a family planning method. 29, 30 Thus, more studies exploring the influence of community factors are needed.
Programs that promote individual approval of family planning as well as teach and model communication between spouses could go a long way toward increasing family planning usage in Mali. Given the innovative nature of contraceptive use in Mali, programs should continue to use interpersonal communication and counseling approaches to promote use of contraceptive methods and emphasize the benefits of planning one's family. The significance of individual exposure to family planning messages in the study suggests that mass media campaigns and community mobilization activities can play an important role in increasing awareness and promoting use of family planning. Further, although our study was not able to measure other community factors, the findings underscore the need to focus on the impact of a woman's environment in campaigns seeking to increase contraceptive use. Such environmental approaches could include increasing access to family planning methods in an area by, for example, adding facilities and using outreach workers.
Limitations
The study had a number of limitations. First, we were not able to include 173 of the 403 available clusters because they contained fewer than 25 women. As a result, 3,026 women in union from the original sample were dropped from the analysis. In addition, because the DHS did not ask unmarried women questions about partners, women who were not in union at the time of the survey were not included. These findings can therefore be generalized only to Malian women in union. The study also was limited in its measures of the normative environment. The DHS generally does not include questions on what respondents think is acceptable or approved behavior (injunctive norms). Consequently, the normative environment was measured by the average of reported behavior among women in a cluster (descriptive norms). Perceptions of the behaviors of others, as well as opinions about what is considered normative, are more likely to influence behavior than the actual behavior of other people in one's environment. 31 Another limitation of the study is the potential for endogeneity, since the value of some of the independent variables may be determined or influenced by that of other covariates. For example, exposure to family planning messages might be correlated with community development, which may also be associated with contraceptive use. Finally, because of the cross-sectional nature of our study, we were unable to determine the temporal order of contraceptive use and the independent variables that were controlled for in the models. Studies using longitudinal or panel design are needed to establish causality. 
